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A summary of the papers in this month’s issue
The Tetrahedron journals carry a wide diversity of papers in combinatorial and solid-phase
chemistry. This month Combinatorial Chemistry - An Online Journal includes several
papers describing useful advances in library chemistry, both in solution and on resin
support, including two variants of the versatile multi-component condensation. Novel
chemistry widens the range of solid-supports available, and valuable and flexible new
library intermediates have been described. Ultimately, the value of combinatorial chemistry
lies in the final libraries, and this issue of Combinatorial Chemistry - An Online Journal
offers several examples of libraries used in the search for novel pharmacologically active
agents.
New library chemistry
Solution-phase synthesis of acylsulphonamide libraries has been facilitated through the use
of resin-bound carbodiimide coupling reagents and polymer-supported sulphonic acid
(Sturino and Labelle, Tetrahedron Letters, 1998, 39(33), 5891-5894). Radical chemistry
can be used in synthesis on solid supports (Berteina and De Mesmaeker, Tetrahedron
Letters, 1998, 39(32), 5759-5762). Aryl iodides bound to polystyrene have been cyclised
and the resulting radical trapped with allyltributyl tin to add additional functionality to the
products.
An efficient method for the solid-phase synthesis of substituted guanidines has been
described (Dodd and Wallace, Tetrahedron Letters, 1998, 39(32), 5701-5704). The first
step depends on linking the thiourea to Merrifield resin through the sulphur atom. Another
paper this month presents an alternative synthesis of guanidines from thiourea, this time
linking through a carbamate linker on Wang resin (Josey et al., Tetrahedron Letters, 1998,
39(33), 5899-5902).
Multi-component condensations and heterocycles
The Ugi four component condensation employing α-methylated amino acids has been
applied both in solution and on solid-phase to the synthesis of peptidomimetics (Kim et
al., Bioorganic & Medicinal Chemistry Letters, 1998, 8(13), 1665-1668). A three-
component solid-phase synthesis has been used to make 3-aminoimidazo[1,2-a]azines
under scandium triflate catalysis (Blackburn, Tetrahedron Letters, 1998, 39(31), 5469-
5472). Any of the three components could be considered as the Rink resin-linked
component.
Several other heterocyclic product classes have been generated by combinatorial methods.
Robotic synthesis has accelerated the production of tricyclic indolizinium carboxylates via
the Tsuge cycloaddition (Bicknell et al., Tetrahedron Letters, 1998, 39(32), 5869-5872).
Thiouronium salts are convenient starting points for the preparation of substituted
triazines (Masquelin et al., Tetrahedron Letters, 1998, 39(32), 5725-5726). The conjugate
addition of hydrazines to solid-phase supported unsaturated nitriles followed by cyclisation
generated a library of 24 3-amino-2-pyrazoles (Lyngsø and Nielsen, Tetrahedron Letters,
1998, 39(32), 5845-5848). The Knoevenagel condensation has been used in the solid-
phase preparation of substituted coumarin-3-carboxylic acids (Watson and Christiansen,
Tetrahedron Letters, 1998, 39(33), 6087-6090). Ethyl malonate bound to Wang resin
undergoes reaction with 2-hydroxybenzaldehydes under basic conditions to give resin-
bound coumarin products.
Solid-phase linkers
Multipin Crowns offer a popular alternative to resin beads for solid-phase synthesis. It has
been reported that nucleophiles such as phenols and amines can be loaded onto crowns
containing the Rink linker via an acid-generated carbocation (Tommasi et al., Tetrahedron
Letters, 1998, 39(31), 5477-5480). The utility of hydroxymethyl and aminomethyl resins
has been extended by derivatisation with N,N’-disuccinimidyl carbonate (DSC) to give
alcohol and carbamate products (Alsina et al., Tetrahedron, 1998, 54(34), 10125-10152).
Attachment of amino acid side-chains to the resin linker has allowed the solid-phase
synthesis of cyclic peptides.
Library scaffolds and monomers
A triamino analogue of methyl cholate has been identified as a rigid scaffold with potential
for combinatorial chemistry and has been synthesised from cholic acid (Broderick et al.,
Tetrahedron Letters, 1998, 39(33), 6083-6086). Another scaffold, the 3-alkoxyazetidin-2-
one system, has been prepared as a dipeptide mimic useful for the synthesis of libraries
based on β-turns and β-bulges (Qabar et al., Tetrahedron Letters, 1998, 39(33), 5895-
5898). An alternative rigid scaffold for library synthesis is provided by analogues of the
naturally occurring dolastatins (Mink et al., Tetrahedron Letters, 1998, 39(32), 5709-
5712).
In the search for new building blocks that can be used in combinatorial chemistry, the
synthesis of 2-alkoxypropanediamines has been described (Marmillon et al., Tetrahedron
Letters, 1998, 39(34), 6179-6180). Bicyclic and monocyclic 2-amino-1,4-lactones offer
useful intermediates in the synthesis of polyhydroxylated proline-based libraries (Long et
al., Tetrahedron Letters, 1998, 39(33), 6091-6094).
Library applications
Several papers this month describe the use of solid-phase or combinatorial chemistry in the
search for novel pharmacologically active agents. Solid-phase synthesis has been employed
in the production of novel amidinophenoxy pyridines as Factor Xa inhibitors (Mohan et
al., Bioorganic & Medicinal Chemistry Letters, 1998, 8(14), 1877-1882). Secondly, the
combinatorial Hantzsch synthesis and screening of a library of 300 1,4-dihydropyridines
has revealed both known and new calcium antagonists (Gordeev et al., Bioorganic &
Medicinal Chemistry, 1998, 6(7), 883-889). C2-symmetrical derivatives of N1,N3-
dibenzyl-2-hydroxypropane have been synthesised as potential HIV-protease inhibitors
(Medou et al., Bioorganic & Medicinal Chemistry Letters, 1998, 8(14), 1861-1866).
These low molecular weight compounds showed good anti-HIV activity and lend
themselves to rapid lead development through combinatorial synthesis. N-acylated
tetrapeptides related to Nazumamide A have been prepared using both natural and
unnatural amino acids (Kundu et al., Bioorganic & Medicinal Chemistry Letters, 1998,
8(13), 1669-1672). Testing in an antithrombotic assay revealed novel inhibitors more
potent than the naturally occurring peptide.
Finally this month, continuing his study into the synthesis of polyamine libraries, Bradley’s
group have published a solid-phase synthetic rout to symmetrical spermine conjugates
(Page et al., Bioorganic & Medicinal Chemistry Letters, 1998, 8(13), 1751-1756).
Tethering spermine through one of the secondary amines allowed the synthesis of both
peptide and aromatic conjugates including the natural product kukoamine.
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